Preferential distribution of amphotericin B lipid complex into human HDL3 is a consequence of high density lipoprotein coat lipid content.
The purpose of this study was to determine the plasma lipoprotein (LP) distribution of amphotericin B (AmpB) and amphotericin B lipid complex [ABLC; Abelcet composed of dimyristoyl phosphatidylcholine (DMPC) and dimyristoyl phosphatidylglycerol (DMPG)] and define the relationship between LP lipid concentration and composition and the distribution of AmpB and ABLC in human plasma with varying total and lipoprotein cholesterol and triglycerides. AmpB and ABLC at a concentration of 20 microg amphotericin B/mL were incubated in plasma obtained from different human subjects (n = 7) for 60 min at 37 degrees C. Following these incubations plasma samples were separated into their high-density lipoprotein (HDL), triglyceride-rich lipoprotein (TRL; which contains very low-density lipoproteins and chylomicrons), low-density lipoprotein (LDL), and lipoprotein-deficient (LPDP) fractions by density-gradient ultracentrifugation (UC) and each fraction was assayed for AmpB using high-pressure liquid chromatography (HPLC). The HDL fraction was further separated into its HDL3 and HDL2 subclasses by UC and assayed for AmpB using HPLC. Separation of HDL into its subclasses was confirmed by gel electrophoresis. To assess the influence of modified lipoprotein concentrations and lipid composition on the plasma distribution of AmpB and ABLC, these compounds were incubated in plasmas from human subjects with varying total and lipoprotein lipid concentrations. In addition, to demonstrate that alterations in HDL lipid composition influence the plasma distribution of ABLC, ABLC (20 microg amphotericin B/mL) was incubated in plasma pretreated with dithionitrobenzoate (DTNB, a compound which inhibits lecithin:cholesterol acyltransferase conversion of HDL3 free cholesterol to esterified cholesterol) 18 h prior to the experiment or in untreated plasma for 60 min at 37 degrees C. Total plasma and lipoprotein cholesterol (TC), free cholesterol (fC), esterified cholesterol (CE), triglyceride (TG), phospholipid (PL), and protein (TP) concentrations in each human sample were determined by enzymatic assays. When AmpB was incubated in human plasmas of varying lipid concentrations, the majority of the drug was recovered in the LPDP fraction. However, the majority of AmpB was recovered in the HDL3 fraction following the incubation of ABLC. Differences in lipid coat content (fC and PL) carried by HDL influenced the distribution of ABLC within plasma of different human subjects. These findings were confirmed by the DTNB treatment experiments. These findings suggest that the association of AmpB with DMPC and DMPG to form drug-lipid complexes modifies the plasma distribution of the AmpB. In addition, the distribution of ABLC among plasma lipoproteins of different human subjects is defined by the HDL lipid coat content and is possibly an important consideration when evaluating the pharmacokinetics, toxicity, and activity of these compounds following administration to humans with differing plasma lipid concentrations.